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FOREWORD 


The  United  States  Strategic  Bombing  Survey 
was  established  by  the  Secretary  of  War  on  '.^ 
November  1944,  pursuant  to  a  directive  from  the 
late  President  Roosevelt.  Its  mission  was  to  con- 
duct an  impartial  and  expert  study  of  the  effects 
of  our  aerial  attack  on  Germany,  to  be  used  in 
connection  with  aii-  attacks  on  Japan  and  to  estab- 
lish a  basis  for  evaluating  the  importance  and 
potentialities  of  air  power  as  an  instrument  of 
military  strategy,  for  planning  the  future  develop- 
ment of  the  United  States  armed  forces,  and  for 
determining  future  economic  policies  with  respect 
to  the  national  defense.  A  summary  report  and 
some  200  supporting  reports  containing  the  find- 
ings of  the  survey  in  Germany  have  been 
published. 

On  15  August  1945,  President  Truman  requested 
that  the  survey  conduct  a  similar  study  of  the 
effects  of  all  types  of  air  attack  in  the  war  agamst 
Japan,  submitting  reports  in  duplicate  to  the 
Secretary  of  War  and  to  the  Secretary  of  the  Navy. 
The  officers  of  the  survey  durmg  its  Japanese 
phase  were: 

Franklin  D'Olier,  Chairman. 

Paul    H.    Nitze,    Henry    C.    Alexander, 

Vice  Chairmen. 
Harry  L.  Bowman, 
J.  Kenneth  Galbraith, 
Rensis  Likert, 
Frank  A.  McNamee,  Jr., 
Fred  Searles,  Jr., 
Mom-oe  E.  Spaght, 
Dr.  Lewis  R.  Thompson, 
Theodore  P.  Wright,  Directors. 
Walter  Wilds,  Secretary. 


The  survey's  complement  provided  for  300 
civilians,  .350  officers,  and  500  enlisted  men.  The 
military  segment  of  the  organization  was  drawn 
from  the  Army  to  the  extent  of  60  percent,  and 
from  the  Navy  to  the  extent  of  40  percent.  Both 
the  Army  and  the  Navy  gave  the  sui'\'ey  all  pos- 
sible assistance  in  furnishing  men,  supplies,  trans- 
port, and  information.  The  survey  operated  from 
headquarters  established  hi  Tokyo  early  m  Sep- 
tember 1945,  with  subheadquarters  in  Nagoya, 
Osaka,  Hiroshima,  and  Nagasaki,  and  with  mobile 
teams  operatmg  in  other  parts  of  Japan,  the 
islands  of  the  Pacific,  and  the  Asiatic  mamland. 

It  was  possible  to  reconstruct  much  of  wartime 
Japanese  military  plamiing  and  execution,  engage- 
ment by  engagement,  and  campaign  by  campaign, 
and  to  secure  reasonably  accurate  statistics  on 
Japan's  economy  and  war-production,  plant  by 
plant,  and  mdustry  by  industry.  In  addition, 
studies  were  conducted  on  Japan's  over-all  stra- 
tegic plans  and  the  background  of  her  entry  into 
the  war,  the  mternal  discussions  and  negotiations 
leading  to  her  acceptance  of  unconditional  sur- 
render, the  course  of  health  and  morale  among  the 
civilian  population,  the  effectiveness  of  the  Japa- 
nese civilian  defense  organization,  and  the  effects 
of  the  atomic  bombs.  Separate  reports  will  be 
issued  covering  each  phase  of  the  study. 

The  survey  mterrogated  more  than  700  Japa- 
nese military.  Government,  and  mdustrial  officials. 
It  also  recovered  and  translated  many  documents 
which  not  only  have  been  useful  to  the  survey,  but 
also  wOl  furnish  data  valuable  for  other  studies. 
Arrangements  have  been  made  to  turn  over  the 
survey's  files  to  the  Central  Intelligence  Group, 
through  which  they  will  be  available  for  further 
examination  and  distribution. 
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Ishikawajima  Aircraft  Industries  Co.,  Ltd. 


THE  CORPORATION  AND  ITS  IMPORTANCE  IN  THE  AIRCRAFT  INDUSTRY 


INTRODUCTION 

The  Ishikawajima  Au-craft  Industries  Co.,  Ltd. 
(Ishikawajima  Koku  Kogyo  K  K)  was  one  of  four 
Japanese  companies  which  made  the  Ha-.35  (Sakae 
10-,  20-,  and  30-series)  engines  used  to  power  the 
Kate,  Zeke,  Rufe,  Lily,  Oscar,  and  Irving  air- 
l)laTies.  In  1944,  the  peak  year  of  Japanese  air- 
craft engine  production  in  general  and  Ha-35 
engines  in  particular,  Ishikawajima's  output  was 
2.5  percent  of  the  total  and  10.9  percent  of  the 
total  Ha-35  engines  produced. 

The  company  was  founded  in  1937  as  a  branch 
of  the  Ishikawajima  Shipbuilding  Co.  (Ishikawa- 
jima Zosenjo).  Initially  this  au-craft  branch  made 
minor  aii'craft  engine  component  parts.  In  1937 
and  1938  it  expanded  its  parts  activities  to  include 
fal)rication  and  final  engine  assembly. 

The  main  Tomioka  plant,  in  the  Isogo  Ward  of 
Tomioka,  a  suburb  of  Yokohama,  was  planned 
late  in  1937  and  the  foundry  of  this  works  was 
completed  in  September  1938.  The  original  plan 
had  been  to  make  components  for  the  Tempu  and 
Jimpu  engines  for  trainer  planes.  Beginning  in 
1939,  however,  parts  were  made  for  the  Kinsei  and 
Kasei  engines. 

Construction  of  tlie  Tomioka  machhie  shops  was 
completed  early  in  1941.  This  was  the  company's 
largest  expansion  project,  intended  for  both  pro- 
duction and  repair  of  Sakae  engines  for  the  Navy 
and  general  repair  of  other  engine  types. 

The  first  repair  was  earned  out  in  Dec(>mber 
1940  and  tlie  first  new  engine  was  assembled  in 
December  1941.  The  Tomioka  plant  was  Ishi- 
kawajima's only  engine  assembly  plant  for  new 
engines  (appendix  A). 

In  September  1941,  The  Ishikawajima  Aircraft 
Co.  was  reorganized  to  constitute  an  independent 
corporation  with  stock  ownership  vested  in  the 
Ishikawajima  Shipbuilding  Co.  Capitalization 
increased  thereafter  and  eventually  reached  a 
92,000,000  yen  total. 


With  the  impetus  of  government  demand,  ex- 
pansion of  the  Tomioka  plant  was  almost  con- 
tinuous and  new  plants  were  purchased  and  built. 
Excluding  dispersal  miits  (covered  later  in  this 
report),  at  the  time  of  the  Japanese  surrender 
Ishikawajima  consisted  of  four  fabrication  and 
assembly  plants,  one  of  which  was  not  yet  in 
operation,  and  tlu-ee  accessory  plants.  These 
were  as  follows: 

Fabrication  and  assembly  plants: 

Tomioka  plant,  in  Isogo  Ward,  Tomioka,  a 

suburb  of  Yokohama. 
Chuetsu  plant,  at  DeMachi,  Higashi  Tonami 

County,  Toyama  Prefecture. 
Hidaka  plant,  in  Wakayama  Prefectm-e. 
Yamato    plant,    in   Yamato    Precinct,    Koza 

County,  Kanagawa  Prefecture. 

Accessory  plants: 

Nakamura-Bashi    plant,    in    Minami    Ward, 

Nakamura  Precinct,  in  Yokohama. 
Adachi  plant,  in  Adachi  Ward,  Kono  Precinct 

of  Tokyo. 
Amakami    plant,    in    Kami    Precinct,    Nishi 

Negishi,  Yokohama. 

In  addition  to  these  seven  works,  the  Ishikawa- 
jima Co.  owned  several  warehouses,  used  for  the 
storage  of  parts  and  tools,  in  the  Yokohama  area. 

The  Japanese  Government  at  no  time  directly 
controlled,  operated,  subsidized,  or  owned  any 
part  of  the  Ishikawajima  Co.  Governmental 
relationship  was  indnect  only,  in  that  it  (a)  loaned 
the  company  about  30  percent  of  its  plant  ma- 
chinery, (6)  loaned  the  company  money  from 
government  banks,  (c)  established  price  controls 
and,  of  com-se,  {d)  granted  material  priorities  and 
allocations,  (g)  furnished  labor,  and  (f)  inspected 
finished  products.  A  stafl:'  of  nine  naval  officers 
comprised  the  company's  inspection  staft':  this 
staff  was  headed  by  Captain  (Navy)  Masukichi 
Kondo  in  1945. 


ORGANIZATION  AND  OPERATION 

Key  executives  of  the  corporation  are  listed 
below: 

President Hikosuke  Araki. 

Chief  director Kensuke  Nagano. 

Managing  directors^  _   Kiyoshi  Matsukasa,  Kazue 

Sano,  Koichi  Kanda. 
Directors Itsugi      Kasehara,     Ichiji 

Otsuka,  Tsuneo  Nonaka. 

Auditor Masanori  Nakayama. 

Business  manager Kazue  Sano. 

Personnel  chief Tsuneo  Nonaka. 

Planning  chief Kiyoshi  Matsukasa. 

The  organizational  structure  of  the  Ishikawa- 
jima  Co.  was  built  around  the  Tomioka  plant  as 
the  major  fabrication  and  assembly  unit.  The 
Chuetsu,  Hidaka,  and  Yaniato  plants  were  in- 
tended to  supply  parts  and  assemblies  to  Tomioka 
for  final  assembly  of  HA-35  engines  (appendix  A). 
Hidaka  was,  in  addition,  to  produce  turbo-super- 
chargers for  the  Navy.  The  tliree  small  accessory 
plants — Nakamura-Bashi,  Adachi,  and  Ama- 
kami — complemented  the  organization  of  the 
company  (appendix  B). 

The  Tomioka  plant  was  the  original  and  largest 
unit  of  the  company,  and  the  only  works  at  which 
new  engines  were  assembled.  It  also  repaired 
damaged  engines  and  fabricated  various  engine 
parts  for  other  manufacturers  as  well  as  for  its 
own  assembly  operations.  No  assembly  line 
technique  was  used ;  job  shop  practices,  only,  were 
employed. 

The  Chuetsu  plant,  a  fabrication  and  assembly 
factory,  repaired  damaged  engines,  fabricated 
parts  for  the  Tomioka  plant,  and  heat-treated 
castings  for  the  Navy.  It  was  acquired  in  Novem- 
ber 1943  and  operated  continuously  thereafter 
until  August  1945. 

The  Hidaka  and  Yamato  plants  were  intended 
to  be  the  remaining  two  major  fabrication  and 
assembly  units.  The  Hidaka  plant  was  converted 
from  a  factory  of  the  Chuetsu  Textile  Co.  in  Sep- 
tember 1943  and  began  small-scale  operations  in 
December  of  that  year.  It  originally  had  been 
intended  only  for  the  fabrication  of  exhaust  turbo- 
superchargers  for  the  Navy,  but  several  changes  of 
plans  and  orders  by  the  Navy  prevented  this  being 
put  into  effect.  Hidaka's  role,  consequently,  was 
limited  to  production  of  parts  for  the  Tomioka 
plant  (appendix  C).  The  Yamato  plant  was 
started  in  May  1943,  but  construction  was  not 
completed  before  the  surrender  to  the  Allies. 

The  Nakamura-Bashi,  Adachi,  and  Amakami 
plants  were  small  accessory  producers,  supplying 


parts  or  services  for  the  Tomioka  plant.  Naka- 
mura-Bashi began  operations  in  August  1943  as  a 
heat-treatment  unit.  Adachi,  organized  in  March 
1944,  was  a  metal-rolling  mill.  Amakami,  ac- 
quired in  October  1944,  was  the  company's  lumber 
mill. 

Principal  suppliers  of  raw  materials  and  com- 
ponent parts,  numbermg  approximately  70,  of  the 
Ishikawajima  complex  were  almost  all  located  in 
the  Tokyo-Kawasaki  area  adjacent  to  the  plant 
and  only  a  few  were  as  far  away  as  Kobe  or  Nagoya 
(reference  item  1). 

Employment  increased  steadily  and  gradually, 
both  in  numbers  and  man-hours  worked,  until 
November  1944.  In  December  1944  the  number 
of  employees  declined  gradually,  and  beginning  in 
December  1944  man-hours  worked  began  a  long 
decline  which  became  precipitous  after  the  disper- 
sal program  was  started  in  April  (appendices  D-1, 
D-2,  E-1,  and  E-2). 

Percent  of  man-hoiu's  of  work  lost,  for  all  rea- 
sons, was  high  and  erratic,  varying  from  a  low  of 
14.6  to  a  high  of  48.4  percent  (appendixes  E-1 
and  E-2).  In  the  last  4  years  prior  to  the  sur- 
render, 11,843,860  man-hours,  or  27.5  percent  of 
the  total,  were  lost.  Since  there  were  no  direct  air 
attacks  on  any  works,  that  factor  did  not  affect 
man-hours  lost.  Indu-ect  air  attacks  had  little 
effect  on  lost  time  increasing  the  total  loss  from  1 
to  only  3  percent  except  during  the  final  month  of 
August  1945,  when  this  factor  caused  a  14.8-per- 
cent loss.  Table  1,  below,  indicates  the  yearly 
trend  of  lost  time. 

Table  1. — Employee  and  man-hour  trends 


Total  em- 
ployees 

Man-hours 
worked 

Man-hours 
lost 

Percent 

man-hours 

lost 

July  1942 

2,820 
3,562 
S,965 
5,608^ 

633, 693 

753, 320 

1,  284,  274 

1.076,323 

185,930 
267, 360 
35.5, 000 
358,000 

34.8 

July  1943.  _. 

July  1944 

July  1945 

35.5 

27.6 

■      33.7 

Of  the  total  employees,  about  7  precent  were 
women  and  this  percentage  did  not  fluctuate 
materially.  No  records  of  this  trend  were  avail- 
able after  March  1944.  Student  labor  was  sup- 
plied by  the  government  beginning  in  April  1944 
and  this  category  increased  steadily,  leachLng  a 
total  of  2,001  by  August  1945.  Soldier  labor  also 
was  usedj.beginnmg  in  July  1944,  but  this  category 
averaged  only  about  3  percent  of  the  total  em- 
I)loyees  (appendices  D-1  and  D-2). 


The  ration  of  iioiiproductivo  labor  was  faij-ly 
constant,  declining  from  a  high  of  50.2  percent  in 
December  1941  to  a  low  of  29.7  percent  in  October 
1944,  and  averaged  about  35  to  37  percent,  a  value 
quite  comparable  with  the  average  American 
works  of  this  approximate  size  (appendices  D-1 
and  D-2). 

Multiple,  round-the-clock  shifts  weie  inaugu- 
rated in  October  1943,  immediately  after  the 
Hidaka  plant  was  placed  in  operation,  and  prior 
to  accjuisition  of  the  Chuetsu  plant.  Thus,  the 
percentage  of  night-shift  workers  had  relatively 
little  efl'ect  on  plant  efficiency.  This  percentage 
increased  rapidly  to  a  high  plateau  of  an  average 
of  from  16  to  18  percent  from  February  through 
November  1944,  and  declined  rapidly  thereafter 
(appendices  D-1  and  D-2). 

Labor  tmiiover  (new  employees  to  total  em- 
ployment) trends  were  erratic  and  abrupt,  from  a 
low  of  0.2  percent  to  a  high  of  26.7  percent.  Dur- 
ing the  last  14  months  of  the  war,  however,  labor 
turnover  steadied  at  a  relatively  even  low  level,  iir 
spite  of  the  fact  that  the  number  of  employees 
dischai-ged  remamed  erratic  and  relatively  high 
(appendices  F-1  and  F-2).  The  term  "dis- 
charged employees"  includes  all  persons  released 
for  various  reasons. 

THE  DISPERSAL  PROGRAM 

Prior  to  the  directive  of  the  Central  Section  for 
Plamiing  Defense  of  Production  (Rinji  Seisan 
B5ei  Taisaku  Chuo  Honu)  of  the  Munitions 
Ministry  of  4  April  1945  which  ordered  all  au'craft 
manufacturers  to  disperse  their  activities,  the 
Ishikawajima  Co.  had  asked  the  Government  to 
be  allowed  to  disperse  some  units  and  on  their  own 
mitiative,  planned  and  cariied  out  one  dispersal 
movement,  namely;  some  machme  shop  processes 
transferred  from  the  Tomioka  plant  to  an  urder- 


gromid  site  at  the  Chuetsu  plant.  After  the  4 
April  order,  disjjcrsal  was  undeilakeu  with  maxi- 
mum effort. 

At  the  time  of  the  dispe7-sal  order,  construction 
of  the  Yamato  plant  was  incomijlete  and  the 
Chuetsu  plant  had  not  begun  to  ])roduce  turbo- 
superchargers.  These  works,  thcu'efore,  together 
with  the  thiee  small  accessory  plants  (Adachi, 
Amakami,  and  Nakamura-Bashi)  were  not  dis- 
persed; the  Tomioka  and  Hidaka  plants  were. 

Ishikawajima's  dispersal  was  carried  out  in  two 
stages.  The  first,  as  a  result  of  the  4  April  order, 
involved  the  moving  of  activities  from  the  Tomioka 
plant  to  underground  machine  shops  at  the  follow- 
ing locations:  Chuetsu,  Sugita,  Negishi,  Sobu, 
Yokosuka  Naval  Arsenal,  Sanuki. 

The  second  dispersal,  as  a  result  of  the  Muni- 
tions Ministry  order  of  22  May  1945,  for  protec- 
tion of  production  facilities  in  the  Kmki  area,  in- 
volved moving  machine  shops  from  the  Hidaka 
plant  to  the  Tomioka  plant  and  to  the  Chuetsu 
and  Sanuki  undei'ground  locations. 

Plans  also  had  been  drawn  to  disperse  the  heat 
treatment  and  assembly  processes  to  undergromrd 
plants  at  Nakamura,  near  Negishi,  but  these  plans 
never  materialized.  Of  the  company's  total  1,318 
machine  tools,  it  was  planned  to  disperse  all; 
actually,  only  887,  or  68  percent  were  dispersed 
(appendix  G) .  Korean  labor  was  used  extensively 
in  dispersal  operations. 

The  above-mentioned  undergromid  shops,  ex- 
cept at  the  Yokosuka  Naval  Arsenal  and  Sanuki, 
were  all  relatively  small  cave-type,  mountamside 
timiiels  located  m  the  vicinity  of  the  Tomioka 
plant.  The  Yokosuka  Naval  Arsenal  was  located 
about  3  miles  south  of  the  Tomioka  plant.  The 
Sanuki  underground  location,  near  Cliiba,  was 
accessible  only  by  water  across  Tokyo  Bay. 


THE  AIR  ATTACKS 


AIR  ATTACKS  ON  URBAN  AREAS 

The  Ishikawajima  Co.  was  neither  selected  nor 
attacked  as  a  primary  target.  Units  of  the  com- 
pany, however,  were  struck  three  times  in  attacks 
on  adjacent  url)an  areas  (appendix  H).  Data  of 
these  attacks  were  ascertained  from  records  of  the 
Tabulatmg  Service  Section  of  the  United  States 
Strategic  Bombing  Survey. 

The  attacks  upon  company  mstallations,  except 
in  the  case  of  the  Tomioka  plant,  did  not  afi'ect 


production  (appendix  H).  Damage  of  Tomioka's 
gas  supply  system  m  the  29  June  attack  caused  a 
suspension  of  heat  treating  operations  and  resulted 
in  a  production  loss  of  about  90  enguies  in  Jidy. 
Effects  on  other  mstallations  was  limited  to  mcen- 
diaiy  damage  and  destruction  of  warehouses,  tools, 
and  material  stocks.  No  fatalities  were  sustained. 
Generally,  attacks  of  the  Yokohama-Tokyo  area 
became  so  effective  beginning  in  March  and  April 
1945  that  the  IshUiawajima  Co.  found  it  impossible 
to  carry  out  planned  operations  and  engine  pro- 
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duction  was  reduced  about  25  percent  in  those 
months.  The  29  May  attack  destroyed  the  homes 
of  2,500  workers  and  caused  a  loss  of  30,000 
man-hours  of  work. 

Morale  had  been  generally  good  until  12  June, 
when  a  nearby  plant  was  struck  by  HE;  Ishikawa- 
jima  workers  saw  casualties  at  first  hand,  heard 
many  stories  and  became  nervous  and  "jumpy" 
as  a  result.  The  increased  bondjings  of  July  made 
them  feel  they  were  continuously  movmg  closer 
to  their  own  turn,  and  nervousness  and  inefficiency 


increased.     As  a  rule,  HE  was  dreaded  more  than 
IB  attacks. 

Day  and  night  attacks  in  June  and  July  slowed 
down  dispersal  activities  because  of  disruptions  to 
transportation  and  workers'  homes,  and  produc- 
tion declined  rapidly  to  about  50  percent  of  its 
March  value.  Practically  all  suppliers  of  raw 
materials  and  component  parts  were  located  in 
the  Yokohama-Tokyo  urban  area  and  contmued 
attacks  in  this  area  served  to  reduce  and  deny 
receipts  from  these  suppliers.  New  supply  sources 
could  not  be  found. 


PRODUCTION  STATISTICS 


Ishikawajima's  capacity  for  production  of 
engines  rose  steadily  from  25  in  September  1942 
to  a  level  of  210  in  November  1944  and  remained 
constant  thereafter  (appendices  I-l  and  1-2). 
This  steady  increase  was  based  partially  on  antici- 
pated receipts  of  machine  tools  promised  by  the 
Government.  The  acquisition  and  operation  of 
the  Hidaka  and  Chuetsu  fabrication  and  assembly 
plants  in  September  and  November  1943  and  the 
four  accessory  plants  between  May  1943  and 
October  1944  did  not  in  any  case  sharply  increase 
engine  production  capacity  since  none  of  these 
plants  were  final  assembly  works:  the  Hidaka 
plant,  as  a  matter  of  fact,  had  been  intended 
solely  for  the  prockiction  of  exhaust-driven  turbo- 
superchargers  for  the  Navy. 

Government  demand,  or  orders,  was  entirely 
inconsistent  with  Ishikawajima's  ability  to  pro- 
duce engines.  Orders  initially  wei'e  given  for  G 
month  periods:  in  April  1944  this  was  reduced  to 
a  4-month  short-term  form  of  order.  These 
demands  increased  in  relatively  small  amounts 
until  Ishikawajima's  ability  to  produce  exceeded 
Government  demand  in  the  first  quarter  of  1944: 
lliereafter,  demands  skyrocketed  out  of  all  pro- 
portion to  the  company's  ability  to  produce  and 
icaclied  a  high  demand  of  420  engines  per  month 
in  February  and  March  1945.  Thereafter,  de- 
mand declined  abruptly  to  below  theoretical 
ability  to  produce  (appendixes  I-l  and  1-2). 

Contrasting  both  plant  capacity  and  Govern- 
ment demand,  actual  production  at  no  time 
reached  either  ordered  or  capacity  level.  Ini- 
tially, Isliikawajima  had  insufficient  technically 
trained  and  experienced  workers  to  carry  out  a 
mass  production  plan.  The  first  Government 
orders  failed  to  take  this  into  account.  Thereafter 
the  Government  failed  to  provide  promised  ma- 


chine tools  (especially  internal  grinders)  in  time 
and  this  resulted  in  production  schedules  being 
set  back  about  6  months  in  1943. 

In  1944,  shortage  of  labor  was  the  most  serious 
problem:  many  experienced  production  men  and 
young  engineers  were  drafted  into  the  services. 
As  a  result  of  this  industry-wide  shortage  the 
Government  instituted  a  program  of  drafting  stu- 
(h'uts  and  soldiers  into  factory  labor  jobs  in  April. 
Isliikawajima  thus  suddenly  received  a  large  num- 
ber of  untrained  laborers.  As  a  result,  fabrication 
rejections  because  of  poor  workmanship  increased 
to  almost  30  percent. 

Beginnmg  late  in  1944,  nickel-steel  became 
critically  short  in  supply  and  substitute  materials 
were  used.  This  resulted  in  many  complications. 
The  use  of  softer,  lower  grade  steel  in  such  engine 
parts  as  reduction  gears,  which  require  a  high 
degree  of  hardness,  caused  repeated  engine  failures 
in  test  and  acceptance. 

This  condition  was  a  material  factor  in  the  pro- 
duction decline  late  in  1944  and  e.arly  in  1945. 
Also,  in  the  beginning  of  1945,  receipts  of  parts 
such  as  rocker  arms,  inlet  valves,  and  push  rods, 
from  the  Chuetsu  plant  in  Toyama  Prefecture, 
dropped  materially.  This  was  caused  by  rail  dis- 
rui)tions  resulting  both  from  effects  of  American 
boinbmgs  and  heavy  snowfalls  during  that  winter. 

Analysis  of  production  curves  shows  that  out- 
put increased  steadily  from  tiie  first  engine  assem- 
bled in  December  1941  until  the  peak  of  150  was 
attained  in  June  1944  (appendixes  I-l  and  1-2). 
Production  declined  sharply  in  July  and  August 
because  of  difficulties  in  obtaining  raw  materials 
and  because  of  the  loss  of  experienced  and  key 
men  to  the  military  services,  mentioned  above. 
Recovery  was  further  retarded  during  the  winter 
of  1944-45  by  dispersal  of  some  machining  opera- 
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ISHIKAWAJIMA  APPENDIX  B 


Ofoonliofion  oi  the  Corporation 

August  1945 

Uhikowaiima  Aircraft  Co. 


[ 


Ishikawajima  Shipbuilding  Company 
Parent  Company:   Vested  Stoct<  Ownership 


IshilinwQJima  Aircraft  Industries  Co.,  Ltd. 

Became  independent  in  September  1941 

Capitoliialion:  42,000,000  Yen 


Fabrication  and  |  Assembly  Pionts 


TOMIQKA  PLANT 


isogo  Wotd,  Tomioita,  Yokohama 


Consttucticn  sfcited  lotc  ?937. 

Foundry  completed  September  1938. 

Mochinc  shops  completed  early  1941.  First 
cxponsion.  April  1941  to  October  1943. 
Second  exponsion,  November  1943  to  Au- 
gust 1945 

1.  Assembled  SAKAE  engines  for  2d  Ncvol 
Alt  Aficnal,  Nal<ajimo,  and  Mitsubishi. 

2.  Repoiied  Tcmpu  Jimpu,  Sokoe,  and  Koto- 
bul<i  encincs  foi  ?d  Naval  Air  Arscnol  and 
Naval  An  Tcchnicol  Arsenal. 

3  Oil  pump  housinos  for  Nakajimo. 

4  Wheels  for  Okamoto  Industries  Ltd. 

5.  Reduction  geai  housings  for  Aichi  Aircroh 
Co     Ltd 

6.  Coble  boxes  for  Hitochi  Plant. 

7.  Supcfchoigci  ports  foi  Shiboura  Turbine  Co 
Ltd. 

8  Toil  wheel  mounts  for  Koyobo  Plant 

9  Coble  boxes  for  Hol<ush'n  Electric  Co.,  Ltd 

10.  Beoiing  rings  ond  bushings  for  Tonako  Air- 
craft Co..  Ltd. 

11.  Cronkcoscs  for  2d  Naval  Air  Arscnol, 

12  Reduction  gear  casings,  distributor  cosings. 
intake  manifolds,  diffusion  plates,  bcoring 
plotes  mom  oil  sumps,  cylmdcr  oil  sumps, 
Suction  pipes,  fcr  own  use 


Plont  Monoger     Kiyoshi  Matsul-.asa 
Chicl  Engineer     YosKimi  Ishikowo 


CHUET5U    PLANT 


DeMochi,  Higashi 

Tonami  Counly 
Toyama  Prefecture 


Former  textile  mill  pur- 
chased and  converted 
'n  November  1943. 
Expansion;  May  to  Au- 
gust 1945. 

1  Repaired  engines  for 
2d  Naval  Air  Arse- 
nal, Hiratsuko  Supply 
Dump. 

2  Fabricated  various 
parts  for  Tom  ioka 
Plant. 

3  Heat-treated  various 
ports  for  2d  Novol  Air 
Arsenal  hliratsuko 
Supply  Dump. 


Plant  Manager: 
Koichi  Kanda. 

Ptoductron  Chief: 
Notsuo  Ntshimura, 


HIDAKA   PLANT 


Wokoyamo  Prefecture 


Former  textile  mill  pur- 
chased and  converted 
in  September  1  943. 

Intended  solely  for  the 
production  of  exhaust 
turbo-supctchargeis,  but 
because  of  government 
changes  of  orders,  pro- 
duced no  superchargers. 

Fobricated  parts  and  sub- 
assemblies for  the  Tomi- 
oka  Plont,  instcod. 


Plant  Manager: 

Kiyoshi  Matsukasa. 


Accessory  |  Plants 


YAMATO  PLANT 


Yamoto  Precinct, 

Koza  Counly, 

Kcnogowo  Prcfectur* 


Under  construction  May 
1943  to  August  1945: 
did  not  reach  produc- 
tion stage.  Intended  as 
o  costing  foundry. 


MAKAMURA-BASHI  PLANT 


Minomi  Ward 

Nokomuia  Precinc 

Yokohama 


Acquired  August  1943, 
Exponsion       August       1943      to 

August  1945, 
Heol    treotment    of    metal    ports 

for  Tomioko  Plont 


ADACHI    PLANT 


Adachi   Word, 

Kono  Precinct. 

Tokyo 


Acquired    March 

1944, 
Melol-r oiling  mill  fcr 

Tomioka  Plant, 


AMAKAMI  PLANT 


Komi  Precinct 

Nish.  Negishi 

Yokohomo 


Acauired   October 

1944. 
Lumber  mill   for   Tomi- 

oi<o  Plont 
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tions  to  tlic  distant  Chuetsu  underground  |)lant, 
but  again  reached  the  150  per  month  [feak  in 
Mareli  1945. 

During  April,  May,  and  June,  increasing  air 
attacks  continued  to  disrupt  transport  at  ion  and 
lower  morale  to  such  an  extent  that  jirochiction 
ch'clined  about  25  percent.  Thereafter,  the  com- 
pany's attempts  at  large-scale  dispersal  brought 
the  parts  pioducing  units  to  a  virtual  halt,  and 
engine  production  declined  sharply  to  (57  percent 
in  July  and  zero  in  August. 

The  Tomioka  and  Chuetsu  plants,  in  addition 
to  their  fabrication  activities,  also  repaired  Sakae, 
Jimpu,  Tempu,  and  Kotobuki  engines  (table  2). 

Table  2. — Engine  repairs  completed 


Sakae 

Tempu 

Jimpu 

Kotobuki 

Total 

1940     - 

20 
60 

20 

1941 

60 

1942     

73 

36 
18 
36 

1 

2 

76 

1943   

36 

1944 

18 

1945     - 

36 

,       Totals - 

163 

1 

2 

80 

246 

The  2d  Naval  Air  Depot  at  Kizarazu,  in 
Chil)a,  was  the  center  foi-  engine  rejjair.  Only 
(h'fective  engines  or  break-down  cases  were  sent  to 
Ishikawajima  for  repaii-:  no  battle-  or  accident- 
damaged  engines  were  received. 

New  engines  were  given  oidy  a  1-hour  test  run, 
and  it  was  found  that  bi'eakdowns  devel()[)ed  after 
about  30  hom-s  of  running.  These  failures  were 
usually  due  to  cylinder-wall  wear,  neai-  the  top  of 
sti-oke,  and  was  attributed  to  i\w  use  of  substitute, 
softer  metals.  This  type  of  faiUne  also  caused 
rapid  plug  fouling  from  leakage  ai'ound  the  piston. 
At  one  time  about  50  percent  of  engines  were  not 
passiiag  inspection,  and  about  80  percent  were 
repair  cases  of  woi-n  cylinder  walls  and  20  percent 
woni  reduction  gear  bearings. 

Prior  to  the  spring  of  1945  about  10  percent  of 
Ishikawajima's  enguie  assembly  activities  were 
devoted  to  that  type  of  repair.  After  that  time, 
although  shoitages  of  needed  parts  for  assembly  of 
new  enghaes  made  more  men  available  for  engine 
repau'  work,  repaii'able  engines  were  stripped  for 
salvage  parts  used  in  new  engiiie  assembly. 


EVALUATION  OF  PRE-ATTACK  INTELLIGENCE 


Intelligence  data  of  Ishikawajima's  operations 
were  meager,  albeit  essentially  correct.  It  in- 
cluded only  ail  photos  of  the  Tomioka  plant  area, 
with  suspected  undergi-ound  shop  locations.  These 
were  correct  and  identifications  of  uses  of  plant 
buildings  were  correct  for  the  major  miits. 

Intelligence  information  for  Ishikawajima  engine 
plant,  Tomioka,  Yokoharna,  was  as  follows: 
"Estimated  500  units  per  year  or  2  percent  of  Jap 
aircraft  engine  production.  Also,  parts,  foimdry, 
subcontracting  for  other  major  plants   in  area. 


Modern  factory  with  many  imported  machme 
tools  installed  in  1939.  Reported  underground 
shops.  May  still  produce  some  anframes  at  this 
plant  or  at  the  dockyard." 

Actually,  Ishikawajima's  production  in  1943 
was  only  390  engines,  or  0.7  percent  of  Japan's 
total.  Also,  no  aii-frames  had  ever  been  built  by 
this  company.  This  intelligence  information  is, 
of  com'se,  that  of  1943:  no  addenda  was  found  to 
indicate  knowledge  of  the  scope  of  Ishikawajima's 
expansion  and  dispersals  since  that  year. 


REFERENCE  NOTES 


Reference  material  for  this  report  is  filed  with 
the  records  of  the  United  States  Strategic  Bomb- 
ing Sm-vey,  War  Department,  Washington,  D.  C, 


care  of  the  Adjutant  General.       (Reference  Item 
1 — Suppliers  of  Raw  Materials  and  Component 

Parts.) 


ISHIKAWAJIMA  APPENDIX  C 


HISTORY  OF  THE  HIDAKA  PLANT 

The  Hidaka  plant  of  the  Ishikawajima  Aii'craft 
Industries  Co.,  Ltd.,  located  in  Hidaka  Gun, 
Wakayama  Ken,  on  the  north  coast  of  Honshu, 
was,  prior  to  its  piu-chase  in  September  1943,  a 
blanch  factory  of  the  Chuetsu  Textile  Co.,  Ltd., 
whose  main  offices  and  plant  were  located  in 
DeMachi,  in  Higashi  Tonami  County  in  Toyama 
Prefecture. 

After  this  purchase,  the  Ishikawajima  Co., 
which  had  been  carrying  out  its  experiemental 
projects  on  aircraft  engines  and  turbo-supercharg- 
ers m  its  Tomioka  plant,  transferred  these  activi- 
ties to  the  Hidaka  plant.  This  transfer  begim  in 
December  1943,  involved  50  machiiie  tools  and 
100  employees,  and  was  carried  out  in  small  incre- 
ments lasting  1  year.  At  that  time,  experimental 
work  had  progressed  to  the  stage  where  the  com- 
pany was  prepared  to  start  work  on  production  of 
50  i  ET  model  5  2,000  H  exhaust-driven  turbo- 
superchargers  for  the  Navy  as  an  experimental 
order. 

The  production  problem  initially  was  primarily 
the  acquisition  of  machine  tools  to  equip  this  fac- 
tory for  production.  Some  all-purpose  machine 
tools  were  on  hand,  but  production  schedules  de- 
manded various  s])ecial-type  tools  such  as  special 
grinders  to  finish  turbine  blades.  However,  since 
other  companies  were  being  expanded  at  the  time, 
these  tools  could  not  be  obtained  rapidly. 

In  the  meantime,  military  demands  for  tm-bo- 
superchargers  became  pressing.  In  March  1944 
the  Munitions  Ministry  ordered  production  of 
Mitsubishi  Model  2  1,000  H  exhaust-driven  turbo- 
supei'chargers,  a  type  considered  moi'e  generally 
adapted  to  combat.  Accordingly,  Ishikawajima 
set  up  plans  for  producing  450  of  these  imits  per 
month  using  250  machme  tools  and  2,060  employ- 
ees by  March  1945,  and  because  of  shortage  of 
machine  tools,  adopted  the  three-shift  system  of 
work.  Production  was  to  have  begun  in  Jime 
1944. 

Acquisition  of  materials  proceeded  fahdy 
smoothly  but  it  still  was  found  to  be  impossible  to 
obtain  the  requii'ed  machine  tools.  Only  in  the 
installation  of  the  heat  treatment  shop  was  good 
progress  made,  and  this  shop  was  completed  by 
6  June.  Plant  operations  dm-ing  that  time  were 
devoted  to  making  tools  for  large-scale  production 
of  both  the  Mitsubishi  Model  2  and  the  I  ET 


Model  5  turl)o-sui)erchargers,  and  tiii^  training  of 
newly-hired  inexperienced  woi-kei-s.  However, 
most  of  these  new  employees  were  also  used  in 
conversion  of  plant  structures  and  reclamation  of 
adjacent  laud  purciiased  for  expansion  of  llic 
plant. 

Work  progressed  slowly  through  June,  and  in 
July,  as  sheet-metal  parts  and  forgings  were  being 
received,  the  Mmiitions  Ministry  suddeidy  ordered 
production  of  turbo-supei-chargei-s  iuilted  and 
experimental  work  begun  on  a  tui-bine  rocket 
motor  known  as  TR.  CurreJit  production  plans 
accordingly  were  di-opped,  and  this  resulted  in  a 
surplus  of  employees  and  trainees.  To  absorb 
this  excess,  the  Hidaka  plant  in  August  took  over 
some  subcontract  fabrication  of  fuselage  parts  of 
the  fighter  George  for  the  Naruo  plant  of  the 
Kawanishi  Au-craft  Industries  Co.,  Ltd.,  and  fab- 
rication of  JZKI  bulletproof  cockpit-frame  wind- 
shields for  the  Navy. 

In  order  to  obtain  needed  machine  tools  for  the 
production  of  the  TR  turbine  rocket  motors,  the 
Shibayama  Steel  Woiks  in  Wakayama  was  pur- 
chased in  September  1944.  This  Shibayama 
Works  had  been  engaged  in  production  of  slotting 
machines,  and  this  acquisition  added  about  100 
machine  tools,  a  large  amount  of  stock  parts,  and 
about  50  employees  to  the  Hidaka  plant  rolls. 
These  machine  tools,  however,  were  so  old  that  a 
considerable  peiiod  of  time  was  required  for  recon- 
verting them  for  TR  production. 

In  October,  a  labor  capacity  surplus  still  re- 
maining, it  was  decided  to  use  some  labor  to 
fabricate  small  parts  for  production  of  the  Sakae 
20-series  engines  bemg  made  at  the  Tomioka 
plant.  It  was  intended  to  produce  16  different 
types  of  small. parts,  the  largest  being  the  articu- 
lated connecting  rod.  Production  was  to  have 
been  started  in  January  1945. 

From  October  through  December,  some  ma- 
chine tools  from  the  Shibayama  Works  and  a  few 
new  tools  of  the  Miuiition  Ministry's  allocation 
weie  obtained.  The  Shibayama  tools,  however, 
were  unfit  for  use  without  extensive  reconversion 
work  expended  on  them. 

At  the  end  of  December,  when  experimental 
work  on  the  TR  turbine  rocket  motor  was  nearing 
completion,  the  Munition  Ministry  again  sudden- 
ly ordered  all  work  on  this  project  stopped.  The 
Ishikawajima  Co.  then  decided  to  concentrate  all 
its  Hidaka  plant  facilities  on  manufacturing  parts 


for  its  own  Toinioka  plant  and  accordingly  gave 
up  its  subcontract  sheet-metal  work  for  Kawanishi 
and  bulletproof  windshields  for  the  Navy. 

Pai'ts  production,  which  had  been  scheduled  to 
begin  in  January  1945  was  delayed  by  typical 
Japanese  bmiglmg  and  finally  was  begun  in  March. 
Using  the  machine  tools  which  had  been  intended 
for  the  production  of  the  TR  turbme  rocket  motors 
Hidaka  produced  master  connecting  rods,  pro- 
pellor  shafts,  reduction  gear  housings,  pinion  cages, 
and  other  large  parts,  in  addition  to  the  smaller 
parts  originally  planned. 

After  AprO,  that  part  of  the  Tomioka  plant 
which  had  fabricated  master  connecting  rods, 
articulated  connecting  rods,  and  wristpins,  was 
moved  to  Hidaka.  At  the  same  time,  since  the 
Tomioka  plant  was  suffering  from  a  labor  short- 
age, and  also  to  reduce  the  number  of  trainees  at 


the  Hidaka  plant,  Hidaka  shipped  ahnost  all  of  its 
student  laborers  and  a  small  number  of  its  experi- 
enced workers,  about  350  people  in  all,  to  Tomioka. 
In  June,  after  the  above  mentioned  part  of  the 
Tomioka  plant  moved  to  Hidaka  was  placed  in 
operation,  these  350  workers  were  recalled. 

In  April  the  Munitions  Ministry's  dispersal 
directive  forced  Hidaka  to  abandon  completely 
all  current  expansion  plans.  On  22  May  the  for- 
mal dispersal  order  was  received  and  the  Hidaka 
plant  was  completely  dispersed  to  the  Chuetsu, 
Tomioka,  and  Sanuki  locations.  Duruig  this 
period  of  dispersal,  air  attack  alerts  and  attacks 
on  nearby  installations  delayed  movement  activi- 
ties to  the  extent  that  dispersion  to  Chuetsu  and 
Tomioka  was  not  completed  before  the  end  of  the 
war. 


ISHIKAWAJIMA  APPENDIX  D-1 

Employ menl  data 


1941 


1942 


1943 


1944 


1945 


Male 


1.936 
1,991 
1,882 
2,188 


2,211 
2,236 
2,265 
2,614 
2,577 
2,576 
2,574 
2.833 
2,794 
2,817 
2,821 
2,829 


2,865 
2,888 
2,911 
2,886 
3,098 
3,257 
3,341 
3,334 
3,448 
3,700 
3,722 
4.157 


4.478 
4,442 
4,353 


Female 


108 
120 
128 
133 


155 
181 
199 
289 
271 
250 
246 
247 
213 
214 
212 
210 


210 
202 
203 
195 
225 
219 
221 
215 
202 
208 
243 
270 


354 
377 
401 


Percent 


5.6 
6.3 
6.8 
6.1 


7.0 
8.1 
8.8 
11.  1 
10.5 
9.7 
9.6 
8.7 
7.4 
7.6 
7.5 
7.4 


7.3 
7.0 
7.0 
6.8 
7.3 
6.7 
6.6 
6.4 
5.9 
5.6 
6.5 
6.5 


8.5 
9.2 


Students 


300 
448 
458 
1,021 
1,021 
1,  213 
1,431 
1,475 
1,707 


1,941 
1,941 
1,941 
1,659 
1,457 
1,792 
1,883 
2,001 


Soldiers 


39 
191 

20 
179 
242 
118 


123 
199 
224 
216 
239 
275 
271 
270 


2.  044 
2,  111 
2,010 
2,321 


2,366 
2,417 
2,464 
2,903 
2,848 
2,826 
2,820 
3,080 
3,007 
3,031 
3,033 
3,039 


3,075 
3,090 
3.114 
3,081 
3,323 
3,476 
3,562 
3,549 
3,650 
3,908 
3,965 
4,427 


4,832 
4,819 
4,754 
5,464 
6,888 
6,427 
5,965 
5,950 
6,897 
6,213 
6,242 
6,188 


5,944 
5,984 
5,917 
5,607 
5,456 
5,763 
5,608 
5,936 


Produc- 
tive 


1.077 
1,110 
1,071 
1,154 


1,185 
1,367 
1,414 
1,710 
1,695 
1.690 
1,680 
1,826 
1,815 
1,820 
1,825 
1,859 


1,865 
1,895 
1,962 
1,940 
2,110 
2.259 
2.330 
2.  3.S0 
2.480 
2.548 
2.625 
2,  805 


3.  019 

3,  161 
3,146 
3,406 
3,664 
3,624 
4,068 
4,097 

4,  094 
4,  365 
4,377 
4,302 


4,072 
4,106 
4,003 
3,724 
3,593 
3,849 
3,726 
3,976 


Nonpro- 
ductive 


967 
1,001 

9.39 
1,167 


1,181 
1,050 
1,050 
1.193 
1,163 
1,136 
1,130 
1,265 
1,192 
1,211 
1,208 
1,180 


1,210 
1,195 
1,152 
1,141 
1,213 
1,217 
1,232 
1,  169 
1,170 
1,360 
1,340 
1,622 


1.813 
1,658 
1,608 
2,058 
2,224 
1.803 
1.897 
1.863 
1,803 
1,848 
1,866 
1,886 


1,872 
1,878 
1,914 
1,883 
1,863 
1,914 
1,883 
1,959 


Percent 


47.3 
147.4 
46.7 
50.2 


49.9 
43.4 
.42,6 
41.1 
40.5 
40.2 
40.1 
40.7 
39.  i 
40.0 
39.! 
38.8 


39.3 
38.7 
37.0 
37.0 
36.5 
36.0 
34.6 
32.9 
32.1 
34.8 
33.! 
36.6 


37.6 
34.4 
33.! 
37.7 
37.1 
33.2 
31.8 
31.1 
30.6 
29.7 
29.9 
30.5 


31.6 
31.3 
32.3 
33.4 
34.1 
33.2 
33.6 
33.0 
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ISHIKAWAJIMA  APPENDIX  E-1 

Alan-hours 


September. 

October 

November. 
December.. 


January 

February... 

March 

April 

May. 

June 

July 

August 

September. 

October 

November.. 
December.. 


January... 
February. 

March 

April 

May 


Juno 

July 

August 

September. 

October 

November. 
December. - 


January 

February... 

March 

April 

May 

June 

July 

August 

September . 

October 

November. 
December  . 


January... 
February. 

March 

.\pril 

May 

June 

July 

.\ugust 


1941 


1944 


Total.. 


Percent  of 
required 


14.9 
18.3 
15.4 
26.9 
29.0 
30.5 
46.4 
39.4 
45.0 
42.6 
49.5 
4S.8 


71.1 
76.9 
76.0 
57.7 
62.8 
40.6 
41.8 
44.6 
45.9 
33.2 
37.9 
35.8 


33.9 
34.5 
30.6 
63.3 
58.5 
54.3 
50.5 
14.7 


Man-hours 
worked 


446,336 
441,  429 
470,931 
555,  504 


475,  224 
.566,711 
.535,  316 
612, 134 
642, 1S3 
649, 917 
533, 593 
583,  305 
602,  061 
569,  422 
622,  348 
630,  658 


540, 695 
661,  320 
554,  406 
667. 105 
720,  256 
757,  217 
753,  320 
685,  974 
783, 124 
882,  179 
1,025,456 
1,  059,  967 


1,087,230 
1, 176,  437 
1, 162,  859 
1,228,606 
1,337,916 
1, 364,  592 
1,  284,  274 
1,  370,  738 
1,408,024 
1,  403,  899 
1,601,120 
1,  516, 184 


1,  383,  071 
1,  408,  401 
1,  247,  038 
1,  347,  874 
1,  247,  073 
1, 156,  588 
1,076,323 
312,  746 


43, 149, 084 


Total  man- 
hours  lost 


114,  280 
111,010 
88,  260 
80,  850 


87,010 
96,  660 
116.010 
133, 140 
158,310 
161,810 
185, 9.30 
225,  070 
207,  460 
223,170 
202,  910 
234,  3tfl 


261,560 
237,  580 
248,  950 
257, 190 
273,  260 
278, 160 
267,  360 
327, 940 
258,  230 
266,  750 
2.53, 180 
299,  3.50 


370, 000 
280,  710 
316,  720 
321.  760 
327, 000 
3.50, 000 
355, 000 
416,810 
324. 000 
316,000 
273, 000 
259,  980 


289,  000 
264,  000 

290,  000 
3.59,  000 
250,  000 
.387.  390 
358, 000 
180, 160 


11, 843, 360 


Percent 


25.6 
25.1 
18.7 
14.6 


18.3 
17.1 
21.7 
21.8 
24.7 
24.9 
34.8 
38.7 
34.5 
39.2 
32.6 
.37.2 


48.4 
36.9 
44.9 
38.6 
37.9 
36.7 
36.5 
47.8 
.33.0 
30.2 
24.7 
28.2 


20.9 
18.7 
23.3 
19.2 
20.0 
3.3.5 
33.3 
.34.6 


27.5 


Man-hour.s 
lost  a/c 
attack 
alerts 


693 
20.  537 


10. 367 
20,  816 
16, 583 
19,600 
22,503 
33,646 
37,130 
46,280 


Percent 


Man-hours 
(planned) 
required 


0.04 
1.4 


.8 
1.5 
1.3 
1.5 
1.8 
2.9 
3.4 
14.8 


3.  610.  UOO 
3.  610.  000 
3.  610,  OOO 
2,  480,  000 
2,  480,  000 
2,  480, 000 
1,660,000 
1,  740,  000 

1,  740,  000 

2,  070,  000 
2,  070. 000 
2,170,000 


1,530,000 
1,530,000 
1,530,000 
2, 130, 000 
2, 130, 000 
3, 360, 000 
3, 070, 000 
3, 070, 000 
3, 070, 000 
4,  230, 000 
4,  230, 000 
4,  230, 000 


4,080,000 
4.  080. 000 
4.  080.  000 
2.  130.  000 
2, 130, 000 
2, 130,  000 
2, 130, 000 
2, 130, 000 
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ISHIKAWAJIMA  APPENDIX  F-1 


Labor  turn-over 


1941 

September 

October 

November 

December 

1942 

January 

February _. 

March, 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1943 

January 

February 

March 

April 

May..:.. 

June 

July 

August. 


New  em- 
ployees 


102 
119 
92 
619 


86 

228 

58 

541 

40 

37 

19 

269 

35 

27 

17 

13 


76 
28 
48 
297 
244 
183 
120 
133 


Employees 
discharged 


59 

50 

193 

308 


40 

171 

11 

102 

95 

59 

25 

9 

108 

3 

15 


40 
13 
24 
45 
2 
30 
24 
147 


Turnover 


Percent 

5.0 

5.6 

4.6 

26.7 


3.6 

9.4 
2.4 
18.7 
1.4 
1.3 
.7 
8.7 
1.2 


2.0 
.9 
1.5 
9.7 
7.4 
5.3 
3.4 
3.8 


1943 

September 

October , 

November 

December 

1944 

January 

February 

March. 

April 

May... 

June 

July 

August 

September 

October 

November. 

December 

1945 

January 

February 

March _. 

April 

May 

June.- 

July 

August 


New  em- 
ployees 


334 
263 

85 
510 


457 
116 
111 
526 
343 
42 
88 
44 
83 
44 
21 
26 


25 
21 
10 
50 
36 
9 
28 
109 


Employees 
discnarKed 


28 
68 


52 
103 

46 
116 

67 
613 
152 
211 
157 
105 


608 
57 

102 

70 

7 

33 


Turnover 


Percent 


9.2 
6.7 
2. 1 
11.5 


9.6 

2.4 

2.3 

H.6 

6.8 

.7 

1.5 

.  7 

1.4 

.7 

.3 

.4 


.4 
.3 
.2 
.9 
.6 
.2 
.6 
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ISHIKAWAJIMA  APPENDIX  G 

Dispersal  data 


Dispersal 
site 

Nature  of 
dispersal 

Planned 

Attained 

Progress 

I'ari'nt 
plant 

at 
to 

a 

ca 
i~ 
■< 

o 
o 

a 

u 

1 

o 

B 

a 

1 
a 

1 
>> 

o 

a 
S 

Begun 

Completed 

Production  activities 

Cliuctsu 

Sugita'. 

Underground,  __ 
do 

49,  500 
139,  900 

225 

249 
280 

123 
78 
60 

200 

100 

225 

86 
135 

123 
78 
62 

137 

41 
10 

4.14 

December  1944.. 

July  1945 

do 

January  1945 

Not  completed 

do 

Machining  pistons  and  small 
parts. 

49,  500 
65,  700 

Negishi 

do 

Machining  reduction  gear  cas- 

Sobu 

do 

do 

July  1945 

ings  and  large  parts. 

Yokosuka-. - 

Sanuki 

Chuetsu 

Tomioka 

Sanuki 

do 

99 

99 
277 

do 

do 

Machining  crankshafts 

....  do 

do  .      ..      . 

.      do        

Machining  connecting  rods. 
Machining     connecting     rods 

and  small  parts. 
Machining  small  parts. 
Machining  connecting  rods. 

Hidaka 

do 

500 
250 

June  1945... . 

do    .      .  . 

Not  completed 

do          .  -  .  . 

TTnHprprnlinfi 

do 

July  1945 

15 


ISHIKAWAJIMA  APPENDIX  H 


Air  attack  data 


Date,  attack  air  force, 
target 


3  Apr.  ly-l."'.  2U  \¥,  Ka- 
wasaki ui'ban  area. 

15  Apr.  194fi.  20  AF,  Ka- 
wasaki urban  area. 


2A  May   194.'>,    20     AF, 
Yokahama  urban  area. 


Installation  damaged 


Takashima  Machi  warehouse, 
Yokahama. 

Nakaniura-Bashi  plant,  Yoka- 
hama. 

Yawatabashi  warrhonsc,  Yoka- 
hama. 

Toraioka  plant,  Yokahama 

Suekiehi  warehouse,  Yokahama 

Takashima  machine  warehouse, 
Yokahama. 

Sakurajieko  warehouse,  Yoka- 
hama. 


Extent  of  damage 


Warehouse  burned;  office 
and  oil  house  damaged. 

Office,  warehouse,  1  shop 
building  burned. 

Warehouse  and  billet  burned 

No  record 

Warehouse  burned 

.-.do 

,...do 


Materials  damaged 


Cement  stock,  office  supplies  de- 
stroyed. 
6  machines  destroyed 


Tools  and  instruments  destroyed- 


Gas  supply  system  damaged 

Alloy  steel  stocks  damaged 

Graphite  and  cement  stocks  de- 
stroyed. 
Lead,  zinc,  tin,  chemical  stocks 
destroyed. 


Man- 
hours  lost 


None 

9. 120 

None 

30.000 


3fi,  800 


Production  loss 


None. 

None. 

None. 

About  90  engines 

None. 

None. 

None. 
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ISHIKAWAJIMA  APPENDIX  I-l 

IlA-35  engine  pruduclion  November  19/,l-Augusl  194^ 


1941 

November - . .. 

December 

Total 

1942 

January 

February. 

March .,_. 

April 

May 

June- 

July 

August 

September 

October 

November. 

December 

Total 

1943 

January.. 

February 

March... 

April 

May 

June 

July... 

August 

September 

October 


Actual         Ordered       Maximum 


29 


82 
82 
82 
95 
96 
9S 
95 
100 
100 
100 


1943 

November. 

December 

t 
Total 

1944 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October... 

November... 

December 

Total 

1945 

January 

February , 

March 

April 

May.. 

June 

July 

August 

Total 


Actual 


390 


05 
70 
100 
70 
130 
150 
110 
60 
80 
120 
93 
107 


95 
101 
150 
110 
118 
91 
67 
0 


Ordered 


100 
105 


1,131 


2,705 


370 
420 
420 
160 
160 
160 
160 
160 


Maximum 


90 
100 


105 

no 

105 

120 

105 

130 

150 

140 

150 

150 

250 

160 

250 

170 

250 

180 

250 

190 

350 

200 

370 

210 

370 

210 

1.970 


210 
210 
210 
210 
210 
210 
210 
210 


1.680 
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